Background/Aims: The existence of the behavioral variant of frontotemporal dementia (bv-FTD), including senile Asperger's syndrome (AS), has been proposed. However, there are no empirical case reports to support the proposal. In this report, we present 3 patients who showed symptoms of bv-FTD and demonstrated signs of autistic spectrum disorder, especially AS. Methods: We evaluated 3 subjects using the diagnostic criteria for bv-FTD, and their caregivers retrospectively provided data to calculate the Autism-Spectrum Quotient, Japanese version [Wakabayashi et al.: Shinrigaku Kenkyu 2004; 75: 78-84]. We also compared these data with those obtained from 3 individuals with Alzheimer's disease. Results: All 3 patients met the criteria for bv-FTD and had a higher Autism-Spectrum Quotient score than did comparable Alzheimer's disease subjects. Conclusion: It is possible that some senile persons with frontotemporal lobar degeneration-like maladaptive behavior may suffer from subclinical AS.
teractions, intense interest in only one or two subjects, a lifestyle confined to a narrow and repetitive range of interests, limited or inappropriate expression and body language, and poor motor coordination [3] . Although diagnosis of AS has been confined to children or adolescents for many years, it recently became evident that adults can also meet the criteria for AS [4] [5] [6] [7] . These findings suggest that AS is a lifelong condition [8] . Thus far, however, no studies have examined elderly persons with AS.
An epidemiological study of school-age children found that the prevalence of suspected and possible AS in the general population was 0.71% [9] . Additionally, Szatmari et al. [10] estimated that about 50% of children with AS reach adulthood without having been evaluated, diagnosed, or treated. Therefore, it is plausible that many people with AS are not diagnosed throughout life, including their older years. It is also possible that individuals who have not been diagnosed or treated function well until old age.
The antisocial behavior of some senile persons has been attributed to frontotemporal lobar degeneration (FTLD) or the behavioral variant of frontotemporal dementia (bv-FTD) [11] . For example, Kertesz [12] described several anomalous behaviors, including antisocial actions, demonstrated by patients with bv-FTD. Although the pathological histories of some patients described in his monograph were confirmed, many patients present with antisocial behaviors in daily clinical practice without confirmation of their pathology. Hodges [13] considered that patients who manifested characteristic behaviors over the course of aging suffered from bv-FTD even when their pathological backgrounds were unknown. Hodges and his colleagues [14, 15] subsequently noted two subtypes of patients with bv-FTD: a progressive group where the patients experienced an obvious decrease in cognitive functioning over time, and a nonprogressive group where the patients showed very slow or no progression over several years. Additionally, with respect to the nonprogressive group, they stated that 'It seems increasingly unlikely that they have true FTD but rather a phenocopy, which mimics the behavioral symptoms of bv-FTD. A proportion probably have long-standing personality disorders within the Asperger spectrum, which has decompensated in midlife, whereas others may have a neuropsychiatric disorder' [15] . However, no clear evidence of the relationship between bv-FTD and AS has been reported thus far.
Here, we present 3 elderly persons who developed maladaptive behaviors in old age and examine the possibility that they were suffering from FTLD or senile AS.
Subjects ( table 1 )

Case 1
This patient was a 76-year-old man who had been employed as an office worker for more than 40 years after graduating from college. At 70 years of age, he developed a number of abnormal behaviors and memory problems. First, he washed his hands repeatedly over the course of a day, causing his hands to become rough and dry and resulting in a large water bill. Second, he avoided direct contact with doorknobs and habitually touched them with a dirty hand towel. He also carried the dirty hand towel with him almost constantly, using it as a spittoon because he was unable to swallow his own spit. Third, he refused to eat brown food such as stir-fried vegetables or to eat foods with a hard texture such as beans. Therefore, he tended to eat white foods such as rice or tofu and would often expel beans. Fourth, he ate the same food for several weeks. For example, he ate only unadon (a Japanese dish consisting of rice topped with grilled eel) for several weeks and then ate only soba (Japanese buckwheat noodles) for several weeks. Another stereotypical behavior was observed in shopping situations. Every morning, he went shopping at the same department store, bought the same goods, and then visited a soba shop. Although his family com-plained about his memory problems, he continued to use a credit card and to shop alone at a department store. His neuropsychological profile is presented in table 2 . Because he refused to complete some tests, we were unable to collect sufficient information about his cognitive ability. On the Mini-Mental State Examination (MMSE) [16] , he showed deficits in mental calculation and visuospatial ability, but his memory function was well preserved. According to the Frontal Assessment Battery (FAB) [17] , he was suffering from severe deterioration of frontal functions. His scores on the 'programming' and 'prehension behavior' subscales of the FAB were zero. Magnetic resonance imaging (MRI) showed bilateral frontal lobe atrophy. 99m Tc-ethyl cysteinate dimer single-photon emission computed tomography (ECD-SPECT) showed hypoperfusion of the left temporal lobe. This patient showed five core diagnostic features of bv-FTD ( table 3 ) and the following supportive features [11] : (a) decline in personal hygiene and grooming, (b) mental rigidity and inflexibility, (c) dietary change, (d) perseverative and stereotyped behavior, (e) incontinence, (f) neuropsychological impairment on frontal test, and (g) predominant anterior temporal lobe abnormality. 
Case 2
This patient was a 69-year-old man who had been employed as an office worker for more than 40 years after graduation from high school. He retired at the age of 60 years and suffered from depression. Following a short period of treatment, he refused medical care. After retirement, he was employed by another company and organized a new department, where he was responsible for a major loss. Although he seemed to have recovered from his depression after 8 years, he visited the hospital due to several abnormal behaviors. First, he repeatedly shoplifted and was sometimes arrested, and second, he was addicted to horse racing and the lottery and incurred heavy losses. Although he was usually able to remember these episodes, he could not explain their cause. Indeed, he would make excuses for these episodes and even blamed his wife for their occurrence. His MMSE data also showed borderline deterioration ( table 2 ) in that he was disoriented, and his ability to perform mental calculations was impaired. Although his intelligence was intact (estimated IQ of 125), he showed disturbances in his frontal lobe functions (FAB score of 13/18). MRI data showed multiple small infarctions in the right frontal lobe and N-isopropyl-[I-123]p-iodoamphetamine ( 123 I-IMP) SPECT images showed slight hypoperfusion in the right posterior cortex. This patient showed five core diagnostic features of bv-FTD ( table 3 ) and the following supportive features: (a) mental rigidity and inflexibility, (b) perseverative and stereotyped behavior, and (c) neuropsychological impairment on frontal test.
Case 3
This patient was a 76-year-old former mathematics teacher who had graduated from college. He had suffered a cerebral infarction in the right parietal lobe in 1999. In 2007, his family noticed that his memory was impaired and consulted a psychiatric clinic about a number of problems. First, his son-in-law suffered severe psychological distress due to the patient's inability to pay attention to others. Second, the patient's range of attention narrowed, and he was unable to plan ahead. For example, he was unable to return home from walks because he became distracted and got lost. Multiple infarctions and hypoperfusion in the bilateral frontal lobes and the right temporal lobe were observed 2 years later. His neuropsychological results showed intact intelligence (estimated IQ of 118) and memory functioning (MMSE score of 28/30); however, he also demonstrated frontal lobe dysfunction (FAB score of 11/18). This patient showed five core diagnostic features of bv-FTD ( table 3 ) and the following supportive features: (a) mental rigidity and inflexibility, (b) perseverative and stereotyped behavior, (c) neuropsychological impairment on frontal test, and (d) predominant frontal lobe abnormality.
Results
Although all patients presented with maladaptive behaviors in late and met core diagnostic features of bv-FTD [11] ( table 3 ) , these behaviors were on a continuum with their premorbid traits according to their caregivers. For example, the family of case 1 wondered if he might be suffering from AS during his senile period after they read a newspaper story about the characteristics of this disorder. We conducted semi-structured retrospective interviews based on the Japanese version of the Autism-Spectrum Quotient (AQ) [18] with the patients' caregivers to identify relevant symptoms. This measure, originally developed by Baron-Cohen et al. [19] , is a self-administered questionnaire. We used the semi-structured interviews to clarify the patients' premorbid characteristics. In the interview, we defined the premorbid period as the ages when the patients had no apparent maladaptive behaviors. We also administered these instruments to 3 control caregivers whose wives or husbands had been given a probable diagnosis of Alzheimer's disease (AD; average age 72.0 years). The AD patients were diagnosed based on NINCDS-ADRDA criteria [20] . All data were standardized according to data from the normal population (mean of 100, standard deviation of 15) and analyzed using t tests with the statistical significance set at p ! 0.05. Our 3 patients had higher AQ scores than did control participants with probable AD ( fig. 1 ) . Scores on the 'social skills' (t(4) = 5.30, p ! 0.01) and 'communication' (t(4) = 4.27, p ! 0.05) subscales of the AQ were significantly higher in our 3 patients than in the controls.
Discussion
This article presents 3 patients with senile-onset degenerative disease. All 3 patients met the criteria for clinical diagnosis of FTD or FTLD [11] or demonstrated characteristics of bv-FTD [21] . However, they also showed personality deviations even before the onset of the disease. According to data obtained via semi-structured interviews based on the AQ [19] , these patients showed a high probability of suffering from autistic spectrum disorder even before the onset of the disease under examination. Based on these observations, we believe that our patients developed senile AS. This conclusion supports previous reports by Hornberger et al. [15] .
Several clinical signs indicated that these 3 patients experienced symptoms associated with AS during premorbid periods. First, family reports that these patients' relationships with their best friends were relatively poor and that they were not very motivated to develop friendships are consistent with descriptions of adolescents with AS [22] . Second, on the five subdomains of the AQ ('social skills', 'attention switching', 'attention to detail', 'communication', and 'imagination'), our patients had high scores for 'communication', the domain in which AS subjects scored significantly higher than control subjects [6] .
However, several questions about the diagnostic status of our 3 patients remain. First, why had the diagnosis of AS not been made much earlier? The delay in making this diagnosis may be attributable to the relatively recent introduction of the term 'Asperger's syndrome'. Additionally, this term did not gain popularity until our patients were older. Moreover, au- Fig. 1 . AQ data for patients with bv-FTD and AD. Each score was standardized based on the scores of the normal population (average of 100, standard deviation of 15). Data were analyzed with t tests, and statistical significance was set at p ! 0.05. tistic spectrum disorder is not a single distinctive disorder but rather a continuum of disorders [23] so that patients with AS often display a wide range of individual differences. Thus, individuals with severe AS may be detected at young ages, while those with milder impairments may remain undiagnosed and rely on multiple strategies to adapt to their circumstances.
Second, why did our patients demonstrate antisocial behavior when they were elderly? One possible reason is that individuals who suffer from both senility and AS may be exceptionally vulnerable to aging. Retirement may also release them from social constrains. It has been proposed that autism confers additional vulnerability to stress and anxiety [24] ; thus, subjects with subclinical AS may also be more vulnerable to the impact of several stressors. Indeed, the cognitive decline associated with aging or illness may be one source of stress. As a result, the behavioral adaptations developed by our patients may have been disrupted, allowing emergence or reinforcement of premorbid characteristics that resemble bv-FTD symptoms.
Our results support the notion that individuals with the nonprogressive type of bv-FTD are unlikely to have true FTD but rather suffer from a phenocopy, and 'A proportion probably have long-standing personality disorders within the Asperger spectrum' [15] . However, our study has several limitations. First, our results were based on a small sample, and the data were not representative. Second, our results were based on retrospective reports, which were likely affected by rater bias. Indeed, the raters may have been more influenced by the patients' present characteristics than by their premorbid characteristics.
Finally, our data imply that premorbid characteristics may provide information that is highly relevant to diagnosing those who subsequently develop dementia.
